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Japanese Patent Publication 
No. 2691751/1997 [Tokkyo 2691151) 

A. Relevance of the Above-identified Document 

The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the present invention. 

B. Translation of the Relevant Passages of t he Document 

See also the attached English Abstract. 

[CLAIMS] 

1. A catalyst structure for causing a photo-catalytic 
reaction by simultaneously distributing a reaction gas 
therein and irradiating light thereto, 

said catalyst structure, comprising: 

a three dimensional grid structure, in which the 
reaction gas and the light are distributed, 

said catalyst structure being a structure in which an 
activated carbon and a photocatalyst active ingredient are 
supported by at least one base selected from a group 
consisting of metals, ceramics, and carbons. 

2. The catalyst structure as set forth in claim 1, 
wherein: 

a total of the activated carbon and the photocatalyst 
active ingredient falls within a range from 5 % by weight 
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to 50 % by weight with respect to the catalyst structure, 
and 

in cases where the photocatalyst active ingredient is 
an oxide, a weight ratio of the photocatalyst active 
ingredient to the activated carbon is 1 or less, and 

in cases where the photocatalyst active ingredient is 
a metal, a weight ratio of the photocatalyst active 
ingredient to the activated carbon is 0.1 or less. 

3. A method for producing the catalyst structure as 
set forth in claim 1, comprising: 

a step of coating the three dimensional grid 
structure by soaking the three dimensional grid structure 
in a slurry obtained by impregnating the activated carbon 
into a liquid solution containing either the photocatalyst 
active ingredient or a derivant of the photocatalyst active 
ingredient; and 

steps in a step of baking the three dimensional grid 
structure at a temperature of 500 °C or less after the 
coating. 

4. The method as set forth in claim 3, wherein: 

the slurry is a slurry containing a material obtained 
through the heating process carried out at the 
temperature of 500 ""C after the impregnating. 
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5. A reaction apparatus for carrying out a 
photocatalyst reaction, comprising: 
a light source; and 

the catalyst structure as set forth in claim 1, 
wherein the catalyst structure has a porocity which 

becomes smaller as a distance from the light source is 

further. 

[MEANS FOR SOLVING THE PROBLEMS] 

A catalyst structure of the present invention is a 
three dimensional grid structure whose skeleton is 
intricate in three-dimension, as shown in Figs. 1. 

When the catalyst structure has a porocity of 75 % 
or greater in this case, pressure loss is small, with the 
result that power expense becomes small. A material of 
which such a three dimensional grid structure is made is 
selected in view of strength, and examples of the material 
include: (i) metals such as iron, nickel, and titanium; (ii) 
ceramics such as cordierite, titanic acid aluminum, and 
mullite; or (iii) carbons such as black lead and acetylene 
black. Of these materials, the ceramics and the carbons 
are particularly preferable. Specifically, each of these 
materials is porous, so that an activated carbon and a 
catalyst active ingredient are less likely to be removed 
from the base material while being supported. For this 
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reason, the ceramics and the carbons are preferable. 

Further, as described above, the three dimensional 
grid structure may be soaked in either the slurry or the 
liquid solution so as to be coated, and then may be baked 
at a temperature of 500 °C or less. For example, the three 
dimensional grid structure may be soaked in a slurry 
liquid obtained by mixing water with either (i) hydroxide of 
a powdered activated carbon and of a photo-catalyst active 
ingredient, or (ii) oxide thereof. This allows coating of the 
three dimensional grid structure. Thereafter, the three 
dimensional grid structure is baked at a temperature of 
500 °C, with the result that a photocatalyst can be 
obtained. 

[EXAMPLES] 
Example 1 

While stirring 200 ml of a titanium tetrachloride 
liquid, 5 mol/1 of ammonia water was gradually dropped 
in the titanium tetrachloride liquid such that the titanium 
tetrachloride liquid had a final pH of 8. This allowed 
acquirement of hydroxide titanium sediments. Then, such 
a titanium tetrachloride liquid was filtered. Then, 50 g of 
the hydroxide titanium sediments (containing 34 g of Ti02), 
113 g of powdered activated carbons each having a 
particle diameter of 40 |Lim, and 100 ml of water were 
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added to the titanium tetrachloride liquid thus filtered. 
Thereafter, the titanium tetrachloride liquid was 
sufficiently stirred, with the result that a slurry liquid 
was obtained. Then, a three dimensional grid structure 
whose base material is cordierite was soaked in the slurry 
liquid. The three dimensional grid structure has a porocity 
of 85 %, 50 mm-angle, and a thickness of 20 mm. The 
three dimensional grid structure thus soaked was dried, 
and was tentatively baked at a temperature of 300 °C. For 
acquirement of a predetermined coating amount, the 
slurry coating was carried out three times after the 
tentative baking. Thereafter, final baking was carried out 
for 2 hours at a temperature of 500 °C, with the result 
that a photocatalyst was obtained. The catalyst thus 
obtained has such a composition that: a total supporting 
amount of the activated carbons and the titanium oxide is 
40 % of an entire weight of the catalyst structure, and a 
weight ratio of the activated carbons to the titanium oxide 
is 0.3. 

Example 8 

Instead of the three dimensional grid structure made 
of cordierite, each of a three dimensional grid structure 
made of nickel and a three dimensional grid structure 
made of carbon was used, as the base material, for the 
preparation of the photocatalyst. The photocatalyst was 
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prepared in accordance with the method described in 
Example 1. The three dimensional grid structure made of 
nickel has a porocity of 87 %, whereas the three 
dimensional grid structure made of carbon has a porocity 
of 85 %. An extraction ratio of dimethylsulfide of each of 
these catalysts was measured in accordance with the 
method described in Example 3. The extraction ratio was 

96 % in the case of using the three dimensional grid 
structure made of nickel, whereas the extraction ratio was 

97 % in the case of using the three dimensional grid 
structure made of carbon. Such extraction ratios are 
substantially the same as the extraction ratio obtained in 
the case of using the three dimensional grid structure 
made of cordierite. 
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